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PUOVISIUXAL SPECTFICATK »X. 

Improvements in or connected with Ships- Construction. 

I, TriOMAs Tltitox Juxks of Pnyal Livfi- l^uildiiig, Pic-r liciul, Liverpool, 

in the Connly of Lamastcr, M.LX.A/, X;ival An hitc-cl, do hrrohr <k( I;u-.,^ tlio 
nature of this invention to he as follows: — 

This invention has reference to tlie cmislriu tion (jf ?;hip>; and has * hieliv 
U)V iU object to provide a construet ion which, -when tUr. sliij) is strurk or 
damaged l)y collision or .similar accident, shall limit or diminish *hc dearer 
t»f loss of stability or safety of the ship due thereto, relatively tn ili;it thev art* 
liable to, if constructed accordiuy- U) the jiresent or usual system. Or in ntluM* 
words, its chief object is to render sue h ships safer generally, :iud less liable tu 
bo sunk by being struck by or collidinir with amdlier ship or object, or like 
accident. 

In the following description of ships' structure, the improvemeiits liereunder 
are comprised. 

r-i a ship, the side=; an<l bottom, say up to or some distance above the water 
level, the shin is formed or cojnprised of a nUirality of lar;re tul>es or cylinders 
liorixofitiiily disposed in parallel, ami extending fo,- the full lem^tli of the -hip. 
or major portion of it, say; and all i nt cr-cfuinected , and provided at intervals 
with diaphragms or partitions (say front twenty to f.nty ieet apart), and with 
MilVcning rings between the diaphragms pitcluMl apart \it comparatively siioi t 
intervals; and tliese cylinders will be placed closely together, and also <on- 
nected togetlier on their outside by plates, wliich are in one construction curved 
inwards or slightly concave; whilst on the inner side of these tubular members 
or cyhnders are v.eb-franies into recesses in which the inner side of the 
cylinders or tubes enter, and to whi< h they are fast<-ned bv angle irons or other 
suitub.e fastening means. And again on^he inside of tliis, there is an inner 
skin of the ship, wjueh say will be exfcnded Irom below sav from the usiml 
tank tctp, up to above the water line. 

In the web-frames, suitable openings will be provided for -aininrr ncco<^s 
from one space between said frames to another; and above this (nlnibr con- 
slrurtion, will be the ordinary interspaced vertical frame construction, whi. li 
will extend from the upper cylinder or tube, and be fasiene.l on to its upper 
and inner sn.le, and then bent outwards so as to join up with the curved or con- 
cave side plates, on the upper and outside of the uppermost tube or cylinder. 

riic outside of the ship will, therefore frnni a point more or less above w;»ter 
line dow7i auil at the bottom, r onsi^t (d' parallel series of parts consi.tincr alter- 
nately of the cylinder outside side |Kaii.,ns, and roncavc plates, aiid'^on the 
outside portions of tlie tubes or cylinders. 

The keelsons, of whi.;h there will be a plurolitv, ns usual, will be between 
groups of the tubes or cylinders, and will be conticdrd up hv special plates 
hotween the two tubes or . ylinder^. whit h < on:e on ca(d) ^itle I he kt^eUon^. 

In some cases, insfcod of the c:.ntinnous inn«'r liuin- or skiii or sindl being 
cmpl.A-ed, separate from but . onnc-led t.. Use tub. s or c\ liM. lers. nnd.on the 
inner side of the WLd>-tranies to which it is fastened, (he inner >kin nuv be 
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fDnnefl of curved or conrave plates cxteiulin;^ l>et\vccn the sides or shells of 
tube'=^ or fylinder.-, siniihuly U> those used on the outet* sh<»ll or skin. 

The sti ffe?i in*:;' rin^s in the tuhes or cylin<h*rs may bo spac ed npait at distances 
cnual to tho^c of ordinary fian;es of ship ronstrtation . 

Thi^> tubular con^^trui t ion accomplishes sevornt efYe< to and ends, namely: — ^ 
Til the first phicc it gives rj^reat stren^*-th ; secondh', if the sliip is struck belo^* 
the wiitei* line, or at the sides, where this ooiistrurtion exists, the entrance (»f 
\v;iter to the ship will hc> linuted to the portions of! tlie cvltnder or cylinder-> 
sf) damaged; that is to say they being- limuitndinal , the >pacf^s between their 
diaphragms or divisions if cut or damaei'd on the f)uf:>ide, the inner part of the 1^^^ 
side ^ftiin ture of the sliip is not so liable to be strained or the web-framea and 
inner skin torn away. That is to say the damage will be largely localised to 
the point of actual inntaft or piei'cinir. 

Furthermore, iu any event, the cyluidors or tubes serve as buo3-ancy spaces or 
tanks, which help to hold up tlie ship, and prevtMit her siidvinpr, in case of the * 
holds between the main bulk heads of the ship being Hllod with the water by 
anv cause, 

With regard to tlie size of these ( vlinders or tubes, they ^ ill generally vary 
between three atul five or six feet in diameter. 

In some cases, this tul^ular or ( ylindrical constinietioa may be employe<l 
horizontally across the ship, say at the lower de* k. the cylinders beinjr arranged 
longitudinally as in the sides and buttrun ; and in this way they serve the purpose 
of affording buoyanry tanlcs or chambers to the sliip; and also provide a strong 
construction. ' 

In a further application of the tubular construction, this construct itui may be 
employed in connection with the bulk heads, either longitudinal or transverse; 
and in whicii case the bulk lieads will be very much strengthened, and would 
in themselves ro?istitvite buoyancy spaces or chambers, the cylinders or tubes 
l>eing connected by ])lates, or arranged between flat plating atid connected np 
with same. 30 

Dated tilts l.^t. day of May, 1012. 

E. T?. ROYSTOX Co., 
A])pricant's Patent Agents, 
Toner Building, Water Street, I.ivcrpool, and 
2Go, Slraml, London, W.C. 



COMPLETE SPECIFICATIOy. 

Improvements in or connected with Ships' Construction. 

I, TiiOirAs Ti-RTOX .Joxr,s, of f]jt"J, Eoyul Liver Building, Pier Head, Liverpool, 
in the County of Lancaster, il.LX.A., Xaval Architect, do hereby declare tin* 
nature of this invention aiul in what manner the same is to be performed, t(; -iO 
be particularly- describeil and ascertained in atul b}' the following statement: — 

This invention has reference to the const nut ion of ships; and has chietly 
for its object to provide a construction whiih, v.hen tlie ship is struck or 
damaged l>y collision or similar accident, sh.all limit or dinunish the degree 
of loss of stability or safety of the ship due thereto, relatively to that they are b'^ 
liable to, if constructed accoivling to the p}-esent or usual system. Or in other 
words, its ehief (d)jc( t is to render sm h ships ^afer generally, and less liable tn 
be sunk by being >-trm k by tu* c olliding with annilier sliip or object, or like 
acciiK'jii. 

iu n iiicla! -hi|) nf the (ypo to uhirh tlh- present invcuti-m ]•< (u be applied. 50 
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ilui sides and hottom, say up to ov .some diitanco above the water level of the 
iliip, are [orinotl or comprised of a plurality of htrrrc tubes, or tubuhir nicmb*'r?i, 
horizontally di.s];ost'd, and in parallel, and extending fnr the full length ttf tho 
ship, or fur majur portion of it, .^ay, and all intei-connei ted and provided at 
5 intervals with transverse diaphragms or partitions (say frou) 20 to 40 feet a[»art), 
and with inters])acet[ stitteniitg or strengtlieninn- members between the 
diaphragms, pitched anart ut comparatively short intervals. The tubes or 
tubular niembers are placed -.losely together; and according to this inventifui, 
on the innerside of them tliere are web frames; and on the inside of these 
10 frames the inner plating or skin of tho ship come?; and this plating or skin 
constitutes the vital shell of the ship; and it may be made stronger than tho 
outer plating of the tububr construction, which constitutes the vulnerable 
parv. 

Tlius in this >ystem, the vital part (that is the real sheil plating) is con- 
lo structe<l with the web fran)os (and other usual or ordinary frames) outside the 
vital shell plating; and connected with these parts is the vulnerable portion, 
consisting of or comprising the outer plating or parts of the longitudinal tubular 
members, to wluch the outer shell a plating is not directly attatdied. 

The invention will be further described with reference to the accoinpan^-ing 
20 drawings, which illustiate it. 

Fifjure I is a cross section of one n)odi fixation of ship's construction according 
to this invention— of which Figure 1^ is a detail, being a plan in section of the 
tubular coui^truction ; wliilst Figure 2 is a transverse ^sei tinn slmwing another 
modification of the tubular constru< tinn — of whi<h Fit^ure '2^ is a detail 
^5 showing tlie tubular const luction in sta tion. 

I'Jcfcrriug to the drav/ings, /^ represents the hori/oulal t\ihular members, 
and b the tiausversc diaphragms in tliem, disposed at interi-als apart, formiu"- 
water-tigfit i liambers such as described, r represents the outside shell plating— 
wliic h in the modifiration shown in Figure 1, partly consists of the outer slTell 
10 of the tubes n; and ff is the injier or mnin vital shell plating, c represents the 
web frames on the inner side of the tubular members fj ; and, as shown, the 
inner or vital shell ]dating or skin // (whirh extends the full girth from 
the centre line of the ship, up to and above tlie water line) is on th^e inside of 
these frames; to which of course tltey will be directly attached; and all the 
15 parts will be suitably attached to one another as will be well understood to 
those skilled in shipbuilding. 

In Fi*!^ure 1 the tubes a are cylindrical, am] do not ocrupv the whole of the 
vulnerable space on the sides; whereas in Figure 2, the tubular members or 
tubular construction is rectangular, and the tubular chambers a occiipv the 
LO whole space between the inner vital or main shell plating and the outer and 
non-vital shell plating c ; the frames, in the latter case, lying within these 
tubular chambers, or passing through them. lu the modification in Fio-ure 2, 
the lower horizontal portion of the upper-most tubular member a is shown to 
constitute also the upper part of the next tubular member a below it and so 
to on throughout the structure. In the bottom portion of the structure these 
parts constitute, instead of the upper and lower parts, the sides of the chambers 
^i-hilst the two shell platings r and V constitute bottom and top of <=amc 
respectively ^ 

Referring to Figures 1 an^ ] \ ihc tubular memlH-rs in this case are about 
0 .say, from between •) and 5 or fi fe-t in diameter, and thcv are arran-e^l closelv 
together so as to lie in contact with eacli ofh^r at the top and bottom resnc-- 
tively: and they are fixed m recesses on their inner sides in (he main web- 
irames r whilst the outer F^hell platinir c is made in tho form of curved (»r 
_ concave plules, fastened to the outer sides of Ihc cylindrical tubes • Iho laitcr 
•> forming part of siwh outer >liell. 

At certain distances down, from the upper part of the side lubular condru.-. 
tion, fhre arc >lnngpr< /, which are conncctrd to iho inner plating and 
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fulx^s ; wliilst ill tlto bott«)iu oH the slii[) ihcsc inoiubors / extend in somc^ cnscs 
Ijctuecu tin.' iiMioi' lining* or [)latin^ siicll c/, ;ui(l the tnl)t.'s ;infl lu tjtluM-s 
bctwpcu this inner lininii*. ;unl the u»itcr .-ilicll r, x\\n\ nre in the furui of, i.»r 
const itnfe h)n':itndi n;tl ^inlor:s. 

The nrdinnrv or sinii>le finuu*^ oP tht* >hi[) slrn» hui* ;tro do^iirnatcd ; ;uid 
;ihovc the tubular ronsti in tion dcs(:ril>t.Ml , the (uclinary frnnics arc c arried up. 
and tastonod tu the ordinary shell [datintr or sUin which is a cnntiuuation i»f 
the inner or vitid plafing r/ below; :ind this sliurluic i,s rniricd u[) in tlie shi]i 
in the usual way. The lower ends <»f tlu-sc frauies /t^ will jnefctably be lai<l 
over, and in the same ]>Iane as the franies // ; and to the outwardly bi-nt 
])nrti(Ui (l- of the .shell 7, wlil< h extends over the u[>per part of tlie {ubular 
eon^^t I ut'tion. 

Similarly, :ibu\'e I he tubular c•o^l.'^l rmt inn , I he w<d) ti;inu*s will Ix? rarrted 
np (Ui the inside of the plating* , as in ordinary ships' i nu>tru«.'ti<in ; and theit.* 
web franuvs will be in pra< tit al (fmlinuanrc of the web Tranies c of the tubular 
portions of tlie stnntuie. 

The tubes a are prfividod with I'in^i: stiRV-nns / ;it suitable inter vnls ap:irf. 
betueen the diaphrngnts r, their pili hiug: apait heino- the same as that oF iIk' 
ordinary frames h. 

Tu Fi^urt* *J, i\:r \\vh fraiuc^^, and the ordinary frames, :dM)ve Ih*' tubular 
const rnct inn, are (anted up and huiU similarly as desciibfd with reforenee id 
Fit^Mire I ; thr pfutiou of I he iniMM* ^bcll platiu;^ whii h extnids between the 
inside verlic:t] [jiu tuui // and tht* outside vert Icjd portifUi fl\ being" in tins cas(\ 
horizontal, and a r^iu t i ri ua t ion of th<» derk /-, of which, sav, it forms a pait. 

It will be umlerstood in all ( ase^ tlmt ditt'erent plates and parts will be joinliM] 
together in any suitable way known to shipbuilders, as ii)ay be desired or 
neeessary. 

Tlie inner and vital shell plating* c/ is preferably carried tbe whole length of 
the ve.ssel, say to the fore and aft < onision bulkheads, for tbe full displacement 
garth; and uj) tlu^ sides, to well above thr load watt r line, as dcsr-ribed ; whiKt 
the vulnerable ]>ortion of ;he shi]>, likewise extends ftu* the full girth, and longi- 
tudinally to the eollision bulkheads, foruung- a protection (o the vital con- 
^1 ruction and skin. 

The vulnerable shell may be say about 0 feet from the inner sliell ; and the 
outer or vulnet^ible sludl r may be of Hgliter scantling' than the inner shell ; 
and in the f-ase of rectangular tubtilar niend)ers being* employed, they mo}- be 
stiffened lotigitudinally and transversely by angle-irons, stringers, and the 
like, and attaeluHl to the main stringers of tbe vessel, and the divisioti [dates 
ioiining* tbe water-light eoitiparl ments. 

It will he seen tloue ^^ill bo mt broak in the \ ulner:ible p<uli(ui of the ship» 
and the ordinary transverse bulkheads, cross bunkers, cfc.^ extend t»nly to the 
inner vital shell jdating- (/, 

A\'hilst, in the construction above deseril;ed in connection ^vith Figure 2, tbe 
1 ubular members ti have been rlescribeil a> separate water-tight tulles, neveitlie- 
less, those above a point where usually in shi[»s the tank margin of an ordinary 
tank bottom, comes, may if specially desired, crunmun irate with eacli otltor 
A'erti' ally, so that all the si<le tubular niemlier^ //, vertically, between the dia- 
phragms h, form one chamber. 

Tu the case shown in Figure 1 or wlu^re dc^iiod, lodes may be provided in tbe 
web of the web frames c, or wberever <lesired, to g-i^-e access between tbe spaces 
between the dilVtMent fynnc^. 

The water-tight tubular nn.Mubers in tbe bottom of the sliip may be utilized 
for containing: water ballast, as nsu;!]'; nnd in some parts at least, the side 
tubular members, may, if desiied, be used and ;ida|)lcd as oil toutainin.g com- 
part metits or reserve* hunkers; but ptimarily tbesc nn-mbers or waier-iiglit 
chambers on the sides, are to serve only ns reserve buoyancy ihambers. 

l}y this invention, the vital pju t of a sliip is well proteeledj and damage to 
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lilt' ship iliinugli ciilIisioM ()r- ti» iu'iViso, will l.c cnnfiiUMl :»ljunst ditirely to 
(lie vuIiMM:ihlo antl niiirt- ]'nirti(Hi nl' the >lii|): nnnxOy, to tlic tvibular merubers 
or l ii.miluM's ;in<l tit (»f Uioiii wliu h ntp i in int-il i:i U*ly pent'l r:i tt'il , or 

[tiiMTi-'l ; wliilst ntlirr tiilnil;ir 1 linni])rr.s or nirmhoiw jmt ilaniagod or pieixod, 
Avill retain tlioir Tull l)uo3-nn( y cliarn( tcr nriil (^fVrt t, finis io»lucing the H(>«»diiig 
capMrit)' or portion of a ship, (l\io it* the outor part being' piorrecl l»y collision 
or otherwise, to n very small one; and rediicin^- the angle of listing whon 
pierced on one side, to a relatively .small one. C'onserinently , the jirotevtion ot 
t [io ship'.^ bnoyancv i> ver\' mut li increased, and the >af<dy of the ve.^.-^id oon- 
10 .siderahly enhant ed, when damage oceur> throngh collision or otlierwise. 

'I'he difCeient conipa rtnients or tubular rhnmbcrs will have covered man- 
holes " in connection with them, niid they will be accessible only lhro\igh such 
" manholes 

'i'his tubular construction ncconiplisboa severnl effects and ends, namely — 
1^5 in the first place it gives ^reat transverse strength auil uniform structural 
design; J^ecoiully, if the sliip is struck l^elow the w:itcr line, or at the side^t, 
M'here this construction exists, the entrance of water to the ship will be liniittMl 
to thr portions of flio wnter-tlght chambers or divisions so damaged ; tliat is 
to say they being longitudinal, the spaces between their diaphragms or divisions 
20 if cut or damaged on the outside, the inner part of the side strurture of tlie shi]> 
'i< not so liable to be strained, or the web-frames and inner skin torn away. 
'Chat is to say, the damnge will be largely localised to the point of actunl con- 
fact or piercing. 

Fui't hermore, in any event, the fnrmati(ni in either cnse server a^ reserve 
25 buoynncy spaces, limitinj^ the flooding cnjiacity, and therefore savinrr or reserv- 
ing a laige nn)ount of displacement, Vhich woid'l otherwise he lost!^ 

In some cases, this tubular or cylindrical construction mny b.e emploved hori- 
^^ontully ncross flie ship, say at the lower dock, the cylin/leis being nrriuiged 
longitudinally as in the sides and bottom; nnd in this way tbev'^ serve the 
30 purpose of affording buoynncy tanks or chambers to the ^hiprand al-o provi<le 
a strong construction. 

In a further application of the tubular construction, this const ruct ioT\ mav be 
employed in connection with the bulkheads, either longitudinal or transverse: 
and in wlucb case the bulkhends will be very muf h strength. Mied, ami would 
3') in themselves con^ititute buoyancy spaces or (hambers, the cylinders or tubes 
being connected by plates, or arranged lietween flat plating and connected up 
with some. 

It will be seen in the construction described, frames (c, and //) of the ship 
according to this invention come or lie in contact with, and are directly attaclied 

40 to the inner shell or j^lating //, whereas their outer edges nr parts <lo not extend 
to, and are not attached to the outer skin or plating direcflv, although this 
plating will be indirectly connected' to the frames or some of the frames, viz.: 
the web-Prames e; and my invention is therefore distinct or ditVerent from these 
r onslructions of ships heretfjfore proposed, where web-frames extend between 

45 an outer and inner skin or plating, to both of whi( h they arc direi tly attached. 

TTaving now particularly described and ascertained the nature of mv said 
mventton and in wliat manner the same is to be performed, I declare that 
wl»at I claim is : — 

1. A ship's construction consisting of a ]>luralitv of longitudinal tubular 
^0 members on the sides extending from tl-e bottom to a point al>(»vc the water 
lino, and extending longitudinally for the fidl or a larire portion of the sliip 
and comprising or having an outer and inner skin or shell; and the frames of 
the ship connected with said members, being fastened onlv directly to the inner 
of said skins or shells; s\»bsta n < ially as set forth. 
5.5 2. A ship's construction comprising a plurality of longitudinal tubular 
members, and web frames aitaclied to ika inner shell or plating, but not exteud- 
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in^ to, mill not altaohed to the outer shell or plating; the. .sold tubular iDCiuhcr.^ 
being divided by tvaa:5vcr5C diaplirngms or bvilkheads, at relatively long distanco-! 
apart ; csub:5(auh'all y ns dcsrrihrd. 

-I. Tlio tubular ship'< roiistrur tion . <iubsta iitially siM forth witli reforonco 
io and shown in the drawing?. 

Dated this 0th day of Tune, 1912. 

K. II. KOYSTUX Co., 
Applirant's Patent Agents, 
Tower Building, Water Street, Liverpool, and 
2G5, Strandj London, W.C. 

KedhiU: Printed for His Nfajesty'i Stationery O^ise, hy Lore vt Mulcomson, Ltd. — 191'2. 
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